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Abstract 
Objective: As young people experience added demands from living with epilepsy, which may 
lead to poor psychosocial adjustment, it is essential to examine mechanisms of change to 
provide practitioners with knowledge to develop effective interventions. The aim of this study 
was to examine individual and family-level factors – stress and illness perceptions, coping 
behaviours and family resilience – that promote or maintain young people’s self-esteem. 
Methods: From November 2013 to August 2014, young people attending a neurology clinic in 
KK Women’s and Children’s Hospital, Singapore, participated in a cross-sectional survey 
(n=152; 13-16 years old). Multiple mediation analyses were conducted to evaluate whether 
these variables mediated the relationship between illness severity (i.e., low, moderate, high) 
and self-esteem. 
Results: Multiple mediation analyses demonstrated that illness severity had a direct effect on 
young people’s self-esteem. Compared to those with moderate illness severity (reference 
group), young people with low severity had significantly higher self-esteem (c=3.42, p<0.05); 
while those with high severity had a more negative view of themselves (c=-3.93, p<0.001). 
Illness severity also had an indirect influence on self-esteem through its effects on mediators, 
such as perceived stress, illness perceptions and family resilience (D1: Total ab=3.46, 95% 
CI 1.13, 5.71; D2: Total ab =-2.80, 95% CI -4.35, -1.30). However, young people’s coping 
levels did not predict their self-esteem, when accounting for the effects of other variables.  
Significance: The continued presence of seizure occurrences is likely to place greater 
demands on young people and their families: in turn, increased stress and negative illness 
perceptions, negatively affected family processes that promote resilience. As the mediating 
effect of these modifiable factors were above and beyond the contributions of illness 
characteristics and young people’s levels of coping, this has implications for developing 
individual and family interventions aimed to support young people living with epilepsy. 
Key words: Adolescents; Chronic illness; Psychosocial; Adaptation 
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1. Introduction 
Young people with epilepsy are three to nine times more likely to have poorer psychosocial 
outcomes when compared to healthy peers, young people with other medical conditions 
and/or their siblings [1-3]. Several systematic reviews conclude young people with epilepsy 
have higher levels of psychiatric diagnosis, externalizing and internalizing problems, lower 
health-related quality of life, social competence and poorer academic achievements, 
compared to their peers [4-7]. However, young people with epilepsy do not necessarily have 
negative outcomes. Hence, it is essential to understand the factors and psycho-social 
mechanisms that account for such variations, which will provide practitioners with knowledge 
for developing effective interventions to support this group of young people. 
Epilepsy-specific variables that influence young people’s outcomes include seizure severity, 
number of medications and their side effects [8, 9]. However psychosocial adaptation may not 
be solely a function of seizure-related variables. In order to understand individual and family 
variables, which could account for variations of psychosocial outcomes, the Double ABCX 
Model of Adolescent Adaptation was used. This model posits that four main variables – 
demands (aA), resources (bB), definitions and meaning (cC), and coping – have direct and 
indirect influence on development and adaptation (xX) [10] and as such can be applied to 
chronic illness experiences of young people with epilepsy. 
Stressor and pile-up of demands (aA): Chronic illnesses, such as epilepsy, have often been 
perceived as stressors for young people and their families due to changes required to 
manage the medical condition [11]. It has been proposed that having to cope with additional 
illness-related demands exceed their existing capacities and results in higher stress levels 
[12]. However, most researchers have not specifically measured the construct of stress. 
Instead, stress levels were inferred from outcomes related to individuals’ psychosocial 
functioning. 
New and existing resources (bB): Family factors have been posited as a potential resource 
and play a significant role in influencing psychosocial outcomes; however, these have seldom 
been included in studies that involved young people with epilepsy. Findings from limited 
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empirical evidence document associations between family functioning and a range of 
psychosocial and health outcomes. For instance, poorer levels of family functioning predicted 
higher levels of behavior problems, lower self-esteem, social competencies, academic 
achievement, and treatment adherence [13-16]. 
Definition and meaning (cC): According to Patterson and McCubbin [10], meanings young 
people and their families ascribe to their situations or stressors are made in relation to the 
availability of their resources. Greater negative illness perceptions predicted more depressive 
symptoms and behaviour problems [17]; and lower self-esteem [16] among young people with 
epilepsy.  
Coping behaviours: Coping is viewed as young people’s efforts in managing multiple 
demands (e.g., individual, family, illness-related demands). Similar to research in the area of 
illness perceptions, limited studies exist that examine how young people cope with epilepsy 
[18, 19], although it may be inferred that problem-focused coping styles support positive 
adaptation. Specific coping behaviours, such as being optimistic, seeking social support, 
focusing on competence and adhering to treatment, have been correlated with positive 
psychosocial outcomes [18, 19]. 
Adolescent adaptation (xX): Evidence regarding the impact of epilepsy on young people’s 
self-esteem levels is equivocal. Some studies found that young people were at greater risk for 
lower self-esteem [15], while others did not reveal any difference in self-esteem between 
young people with epilepsy and their peers [16, 20]. As the role of self-esteem in young 
people’s development has been well documented and widely used as an index for an 
individual’s overall psychosocial functioning [21], further research is indicated.  
In summary, factors such as epilepsy-related characteristics, stress, negative illness 
perceptions, coping and family processes are likely to exert an influence on young people’s 
psychosocial outcomes. However, few studies have considered the collective influence of 
illness characteristics, individual and family factors on young people’s adaptation. The 
present study aims to extend the current body of knowledge on individual and family factors 
that influence the self-esteem of young people with epilepsy, from their perspectives. The 
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following hypotheses were developed; (i) Young people with greater illness severity would 
have lower levels of self-esteem; (ii) greater illness severity predicts higher levels of 
perceived stress, negative illness perceptions, lower coping and lower family resilience. In 
turn, these four factors mediate the relationship between illness severity and self-esteem.  
2. Methods 
This cross-sectional survey was the first strand of a mixed-methods study, which examined 
young people’s experiences with epilepsy. Between November 2013 and August 2014, 176 
young people who met the following criteria: (i) diagnosed with epilepsy, (ii) aged between 13 
and 16 years old, and (iii) attending mainstream school, were recruited from the pediatric 
neurology services in KK Women’s and Children’s Hospital, Singapore (KKH). SingHealth 
Centralized Institutional Review Board approved this study. Consent was obtained from 
young people and their parents. Young people completed the survey while waiting to see their 
physicians at KKH.   
2.1 Measures 
Young people self-reported demographic data and responded to standardized scales that 
measured constructs of family resilience and self-esteem. The questionnaire was 
administered in English, which is the main language of instruction for schools in Singapore. 
Young people who participated would have received at least 6 years of English-medium 
instruction since Primary 1 (i.e., 7 years old), and therefore have adequate proficiency to 
comprehend the questionnaire statements. Parents provided family demographic data such 
as household income and family structure. Physicians provided clinical information on number 
of medications, seizure frequency, and their assessment of seizure control (i.e., whether 
seizures were effectively controlled by anti-epileptic drugs [AED]). 
2.1.1 Illness severity 
Young people’s illness severity has been determined based on: (i) seizure types, (ii) seizure 
frequency, and (iii) number of AED and its side effects [9]. Often, composite scores were 
derived from these classifications. In this study, illness severity was operationalized as the 
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extent to which young people’s seizures were controlled by use of AED: (i) No seizures, AED 
not required (Low); (ii) Seizures controlled with AED (Moderate); and (iii) Seizures despite 
AED (High). 
2.1.2 Perceived stress 
The 14-item Perceived Stress Scale (PSS) was used to assess young people’s perceptions of 
stress, by examining the frequency of a respondent’s feelings and thoughts related to events 
and situations that occurred within the past month [22]. PSS is a widely used measure in 
stress research, including young people aged between 12 to 17 years old, and has been 
found to demonstrate adequate reliability and validity [23]. An example of an item is, ‘How 
often have you been upset because of something that happened unexpectedly?’ 
Respondents were asked to indicate their responses to each question on a 5-point Likert 
scale that ranged from 1 (Never) to 5 (Very often). Higher scores are indicative of higher 
levels of perceived stress. Cronbach's alpha coefficient for this study was 0.97.  
2.1.3 Illness perceptions 
Illness perceptions were assessed using the 8-item Brief Illness Perception Questionnaire 
(IPQ), which examines perceived consequences, timeline, personal control, treatment control, 
identity, concern, emotional burden, and the understanding of one’s illness [24]. The Brief IPQ 
has been tested in several illness groups and shows good reliability and validity [24, 25]. 
Respondents rated the extent to which they agreed with questions on a Likert scale that 
ranged from 1 to 11. For example, ‘How much control do you feel you have over your illness?’ 
(1=Absolutely no control, 11=Extreme amount of control), with higher scores indicating 
greater agreement with the question. Higher scores are indicative of more threatening views 
of epilepsy. The Cronbach’s alpha coefficient was 0.83.  
2.1.4 Coping levels 
The 54-item Adolescent Coping Orientation for Problem Experiences (ACOPE) inventory 
measures frequencies of specified coping behaviors of young people [10]. In a systematic 
review of standardised coping measures for young people, ACOPE was assessed to be a 
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well-established measure with good psychometric properties [26]. Respondents were asked 
to indicate on a 5-point Likert scale, which ranged from 1 (Never) to 5 (Most of the time), the 
frequency of using a specified coping behavior when faced with difficulties or experiencing 
tension (e.g., ‘Try to think of the good things in your life’). Higher scores are indicative of 
higher levels of positive coping patterns. The Cronbach's alpha coefficient was 0.83.  
2.1.5 Family resilience 
Family Resilience Assessment Scale (FRAS), a 54-item scale was used to assess family 
processes that support families’ ability to cope successfully with adversity [27]. Good internal 
consistency and reliability have been previously demonstrated among parents with a child 
diagnosed with an autism spectrum disorder [28]. Respondents indicated on a 4-point Likert 
scale, which ranged from 1 (Strongly disagree) to 4 (Strongly agree), their level of agreement 
with statements that describe family processes (e.g., ‘We show love and affection for family 
members’). Higher scores are indicative of higher levels of family resilience. Cronbach’s alpha 
coefficient was 0.92.  
2.1.6 Self-esteem 
Young people’s global self-esteem was measured with Rosenberg Self-Esteem Scale (RSS) 
[29]. This widely used 10-item scale evaluates global self-esteem through positive and 
negative perceptions of self. This scale has been determined to be valid and reliable measure 
among young people [30]. Examples of positive and negative worded items are, ‘On the 
whole, I am satisfied with myself’ and ‘At times I think I am no good at all’, respectively. 
Respondents rated each item on a 4-point Likert scale ranging from 1 (Strongly disagree) to 4 
(Strongly agree). Higher scores are indicative of higher levels of global self-esteem. 
Cronbach’s alpha coefficient for this study sample was 0.90. 
2.2 Statistical analyses 
2.2.1 Preliminary analyses 
Data distribution was examined by using boxplots and standardised scores (z-score<3.29). 
With the exception of young people’s coping scores, assumptions of normality were met, as 
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z-scores of skew and kurtosis for all other variables were not greater than 3.29. To reduce the 
positive skew, log transformation was performed on the values of ACOPE. As both FRAS and 
ACOPE have subscales and its psychometric properties have not necessarily been tested in 
a Singapore population, EFA with principal axis factoring were conducted to examine the 
scales’ factor structures. Correlational analyses and multiple regression analyses were 
performed to establish the statistical significance of relationships between proposed 
mediators and dependent variable. Variables that did not significantly predict young people’s 
self-esteem were excluded from the multiple medication analysis. Missing variables were 
excluded list-wise.  
2.2.2 Multiple mediation analysis 
Multiple mediation modelling was used to examine the hypotheses that perceived stress, 
negative illness perceptions, coping and family resilience, mediate the relationship between 
illness severity and young people’s self-esteem. Non-parametric bootstrapping procedures 
were used to test the statistical significance of indirect effects of these proposed mediating 
variables. Point estimates and confidence intervals of indirect effects (total and specific) were 
estimated and calculated from these bootstrapped samples. According to Preacher and 
Hayes [31], mediation was demonstrated if zero was not included within the 95% bias-
corrected confidence interval, indicating that point estimates for indirect effects were 
statistically significant. In multiple meditational analysis, bootstrapping also allowed for the 
estimation of specific indirect effects of a mediator while controlling for other potential 
mediators [31]. For instance, the mediating effect of perceived stress was examined when 
effects of negative illness perceptions, coping and family resilience were controlled. 
As the independent variable – illness severity – was a categorical variable with three levels, 
two dummy-coded variables (D1 and D2) were created for the purpose of multiple meditation 
analysis [32]. In this study, young people whose seizures were effectively controlled with AED 
(Moderate) was the reference category. D1 represents comparison between young people 
who no longer require AED (Low) and the reference group: D2 represents comparison 
between young people who continued to experience seizures despite medication (High) and 
the reference group. 
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Hayes and Preacher [32] appended the term relative to describe total, direct and indirect 
effects in multiple mediation models with a multi-categorical independent variable, as it 
quantifies the effect of being in one group relative to the reference category. Point estimates 
and confidence intervals of relative indirect effects (total and specific) were estimated from 
10,000 bootstrapped samples. All statistical analyses were performed using SPSS version 
21.0. SPSS macros (version 2.15) developed by Preacher and Hayes [31] for multiple 
mediation and bootstrapping procedures were used. 
3. Results 
A total of 156 young people with epilepsy participated in this study (response rate 88.6%). 
Scores from 152 young people were included in the analyses, as four questionnaires were 
incomplete. Clinical and demographic characteristics of this sample of young people are 
presented in Table 1.  
(INSERT TABLE 1) 
3.1 Preliminary analyses 
The original factor structures of ACOPE and FRAS were not replicated. A 10-factor solution 
for ACOPE emerged from the analyses instead of original 12-factor structure found by 
Patterson and McCubbin [10]. These 10 factors accounted for approximately 75% of the total 
variance with factor loadings ranging from 0.45 to 0.90. Cronbach’s alpha coefficients for total 
and sub-scales ranged between 0.68 and 0.94, suggesting moderate internal consistency. 
The EFA results for FRAS was previously reported [33] . A seven-factor solution, which 
reflected dimensions of family resilience put forward by Walsh’s conceptual framework [27], 
accounted for approximately 83% of the total variance with factor loadings ranging from 0.40 
to 0.91. Cronbach’s alpha coefficients for the total and subscales, which ranged between 0.93 
and 0.97, demonstrated that the FRAS had good internal consistency. These findings provide 
preliminary evidence that both ACOPE and FRAS are adequate measures for use among 
young people with epilepsy in Singapore. 
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Except for young people’s gender and household income, there were no significant 
differences between demographic categories for scores obtained from the measures. Female 
participants (M=160.28, SD=25.14), reported significantly higher levels of mean total family 
resilience scores as compared to male participants (M=151.12, SD=23.88), t (143)=-2.25, 
p<0.05 [-17.21, -1.11]. Differences in young people’s negative illness perceptions between 
income groups were statistically significant, F (3, 141)=3.71, p<0.05. Hochberg’s GT2 post-
hoc tests indicated that young people whose household income was ‘Less than SGD 1,999’ 
(M=55.35, SD=9.58) had significantly higher levels of negative illness perceptions when 
compared to those whose household income ranged from ‘SGD 2,000 to 4,999’ (M=43.02, 
SD=14.01). 
Young people’s age and the number of years since they were diagnosed with epilepsy were 
not significantly correlated with their self-esteem. Multiple regression analysis results showed 
that lower levels of stress, negative illness perceptions and higher levels of family resilience 
predicted higher levels of self-esteem among young people with epilepsy, F(5, 133)=57.83, 
p<0.01, R2=0.69, R2adjusted=0.67. However, coping levels were not predictive of young 
people’s self-esteem (refer to Table 2).  
(INSERT TABLE 2) 
3.2 Multiple mediation analyses 
Gender and household income were included in the multiple mediation analysis as covariates 
due to significant group differences in family resilience and illness perception scores, 
respectively. The first hypothesis, which postulated that higher levels of illness severity was 
associated with decreased levels of self-esteem, was supported. As predicted, relative total 
effects of illness severity on young people’s self-esteem were statistically significant (D1: 
c=3.42, p<0.05; D2: c=-3.93, p<0.001). In other words, compared to the reference group 
(moderate illness severity), young people with low illness severity had significantly higher 
levels of self-esteem. In contrast, young people who continued to have seizures despite AED 
(high illness severity) had significantly lower levels of self-esteem compared to the reference 
group. 
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The second hypothesis, which predicted that the impact of illness severity on self-esteem was 
mediated through perceived stress, negative illness perceptions and family resilience, was 
partially supported by findings from this multiple mediation analysis (refer to Figure 1). 
(INSERT FIGURE 1) 
In both D1 and D2 contrasts, the relative indirect effects of perceived stress and negative 
illness perceptions were statistically significant (refer to Table 3). Relative to those who had 
moderate illness severity (reference group), young people with low illness severity had 
significantly lower levels of stress and negative illness perceptions. On the other hand, young 
people with higher illness severity had increased levels of perceived stress and negative 
illness perceptions. In turn, higher levels of stress and negative illness perceptions predicted 
decreased self-esteem levels. 
Family resilience was found to be a significant mediator in the D2 contrast, but not in the D1 
contrast (refer to Table 3). These findings indicate that family resilience levels between low 
and moderate illness severity were not significantly different; however, young people with 
high illness severity reported significantly lower family resilience compared to those with 
moderate severity. In turn, young people with higher levels of family resilience reported higher 
self-esteem levels. 
(INSERT TABLE 3)  
4. Discussion 
4.1 Impact of illness severity on young people’s self-esteem 
This study sought to understand the relationships between young people’s self-esteem, 
illness severity, their stress and negative illness perceptions, levels of coping and family 
resilience. Illness severity was found to be negatively associated with young people’s self-
esteem: young people who continued to have seizures despite taking AED had significantly 
lower self-esteem compared to those without. This finding was consistent with prior studies 
[16,20, 34-36].  
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It could  be suggested that young people might have had existing negative views of 
themselves prior to their illness, and on this basis conclude that self-esteem does not vary as 
a function of illness severity. However, there is little empirical evidence to support such a 
conclusion. On the contrary, findings from the limited number of longitudinal studies involving 
young people with new-onset seizures, demonstrate that epilepsy does have a negative 
impact on a sub-group of young people [15, 37, 38]. Illness severity was one of the factors 
that characterised this group. Findings from a previously discussed study by Austin and 
colleagues [15] showed that as a group (n=135, 4-12 years old), there was no significant 
change in young people’s self-reported esteem scores between baseline (M=84.4, SD=15.5) 
and after 36 months (M=86.6, SD=12.5). However, among those who experienced worsening 
of cognitive functions, there was a significant decline in self-esteem levels. These studies, 
which document changes in young people’s psychosocial outcomes since the onset of 
seizures, provide support for current conclusions that young people with epilepsy are not 
homogenous. Epilepsy has a negative impact on young people’s self-esteem and its effects 
vary depending on illness severity levels.  
4.2 Young people’s levels of coping behaviors 
The statistical association between coping and self-esteem scores was no longer significant 
when young people’s perceived stress, negative illness perceptions, and family resilience 
factors were taken into consideration. One possible explanation is that the direct effects of 
perceived stress, negative illness perceptions, and family resilience on young people’s self-
esteem were much greater than coping behaviours. Another explanation is that the measure 
used did not capture relevant aspects of the young people’s response to living with epilepsy. 
ACOPE was designed to measure generic coping styles of young people in meeting multiple 
demands. As such, its items reflect young people’s behaviours when coping with individual 
and family stressors, this in turn underscored the premise that young people manage multiple 
demands simultaneously, and that their coping responses are not role or situation-specific 
[10].  
It is possible that young people with chronic illnesses develop different coping styles 
compared to their peers, and a generic coping instrument, such as ACOPE, may be less 
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sensitive in measuring the actions taken to manage illness-related stress. Compas et. al. [39] 
reviewed the evidence on coping with chronic illness among young people and surmised that 
secondary control coping (e.g., cognitive reappraisal, distraction) was associated with better 
adjustment. They concluded that these coping strategies, which were efforts to adapt to 
stress, were more suitable to meet the demands of uncontrollable aspects of chronic illness, 
as opposed to primary control coping (e.g., problem-solving, emotional modulation) that 
attempts to change the source of stress or reactions to it. Thus, in order to have a more 
comprehensive understanding of coping, future studies could include additional illness-
specific coping measures. However, the issue of research burden placed on respondents 
would need consideration; this could be addressed by integrating specific and generic coping 
into a single measure.  
4.3 Factors that mediated the relationship between illness severity and self-esteem 
With the exception of coping, young people’s perceived stress, negative illness perceptions, 
and family resilience were found to be significant mediators. Young people who experienced 
greater illness demands and seizures were more likely to report correspondingly higher levels 
of stress and negative illness perceptions. In turn, these young reported correspondingly 
lower self-esteem. These findings were consistent with extant literature [9, 16, 34, 36]. 
Family resilience explained variations in self-esteem of young people who continued to 
experience seizures despite taking medication (high illness severity), but not for the others. In 
other words, this group of young people with severe illness reported significantly lower levels 
of family resilience, and in turn, significantly lower self-esteem compared to young people 
who did not have seizures (low and moderate illness severity). These results suggest 
effective seizure control has a significant impact on young people and their families. 
Compared to demands from treatment regimens (e.g., taking AED timely), the continued 
presence and uncertainties of seizure occurrences are likely to assert greater demands on 
young people and their families, increase stress and negatively influence family processes 
that promote resilience [12, 40]. In addition to illness demands, families also have to manage 
demands arising from negative psychosocial outcomes frequently associated with the 
presence of epilepsy. For instance, higher levels of behavior problems could lead to 
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increased strains experienced for other family members, poorer quality of parent-child 
relationships and increased family stress [8, 14]. Families’ reduced ability to manage these 
demands and insufficient support are likely to exacerbate the impact of illness severity on 
young people’s self-esteem. These findings suggest the importance of considering both 
individual and family factors when examining possible mediating effects between illness 
characteristics and young people’s psychosocial outcomes such as self-esteem.  
4.4 Limitations 
This study used an exploratory cross-sectional design, thus, causality between variables 
cannot be inferred. As relationships between perceived stress, negative illness perceptions, 
coping, family resilience and young people’s self-esteem are likely bi-directional, longitudinal 
research with multiple time point measurements is required to determine strength and 
direction of effects. One of the strengths of this study was the use of young people’s self-
reports rather than parent-reports. This provided a unique view on young people’s stress 
levels, illness perceptions, family resilience, coping and self-esteem. Consequently, these 
may be more valid as intervention targets with young people. However, the exclusive reliance 
on self-reports may give rise to common method variance, e.g., social desirability and 
acquiescence [41]. Future research could minimize such variances by obtaining data from 
various sources, such as their family members, friends, and teachers. Findings from this 
study cannot be generalised beyond its current sample population, as young people were 
recruited from an outpatient clinic at a single tertiary medical facility and a convenience 
sampling was used. It is possible that young people who participated in the study may be 
different from those who defaulted their medical appointments or sought treatment at private 
medical centres. By extension, inferences regarding young people from other cultures, will 
also be limited. Therefore, additional research with culturally diverse populations is required in 
order to determine if current findings can be generalized. Lastly, a survey approach is 
constrained by data collected from closed-ended questions in the questionnaire. As such, it is 
limited in its ability to provide information about social and cultural contexts within which 
behaviours are embedded. In order to obtain a more comprehensive understanding, future 
studies employing qualitative methodologies will be required to explore potential cultural 
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influences on young people’s psychosocial adaptation. Data collection methods, such as 
semi-structured interviews, provide opportunities to understand the meanings young people 
give to their situations and behaviours, which may differ from existing literature generated 
primarily in the West. 
4.5 Clinical implications 
Significant associations between seizure, individual and family related variables, emphasize 
the importance of targeting multiple variables when developing interventions to support young 
people and their families. Several authors have highlighted that existing research focuses 
extensively on minimizing the influence of risk factors and there was a lack of attention on 
processes promoting positive psychosocial outcomes [42, 43]. Findings from this study 
provide empirical evidence for developing psychosocial interventions that aim to support 
positive self-esteem by reducing stress, negative illness perceptions and enhancing family 
processes that promote resilience. Such interventions are likely to benefit young people and 
their families [44, 45]. Our findings also highlight that young people who continue to 
experience seizures might require additional support and help in learning new strategies to 
deal with their reduced sense of control over their illness and circumstances. As such, this 
group of young people may benefit from targeted psychosocial interventions [46]. 
4.6 Cultural considerations 
There is a need to consider cultural influences developing interventions to target mediators, 
such as young people’s negative illness perceptions and family processes. First, cultural 
norms, values and beliefs, are likely to influence the definition and meaning of illness. Studies 
involving adults with epilepsy have shown social representations of epilepsy varied across 
different cultures, even among European countries [47, 48]. Culturally specific beliefs, such 
as explanations for what caused the disease and treatment methods, played a significant role 
in influencing negative perceptions and attitudes toward epilepsy [49]. These findings suggest 
dominant ideologies and discourses within the wider community plays an important role in 
influencing perceptions and attitudes. Second, culture factors influence how young people 
and their families cope with epilepsy and it associated stressors. For instance, cross-cultural 
research has shown young people’s coping behaviours differ across countries [50]. An 
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international resilience study, which involved 1,451 young people across 11 countries, found 
significant variation in young people’s coping behaviours in spite of similar adversities faced 
[51]. Additionally, young people from collectivistic societies tend to use coping strategies that 
emphasise interconnectedness as opposed to responses that emphasise personal control 
and agency [52]. Therefore, when planning interventions to support young people, it is 
essential to bear in mind how culturally specific beliefs influence key processes that promote 
positive outcomes. 
5. Conclusion 
Current findings shed light on factors that accounted for differences in self-esteem levels. 
First, the significant association between illness severity and young people’s self-esteem 
emphasizes that this group of young people were not homogenous. Young people with 
greater illness severity, which was characterized by higher seizure frequency and/or need for 
medication, were more likely to have lower self-esteem. In line with existing studies, this 
suggests illness characteristics have differing impact on young people’s psychosocial 
outcomes. Second, findings from mediation analyses provide evidence on the possible 
processes through which illness severity affects self-esteem. The negative impact of illness 
severity on young people’s self-esteem was mediated through higher perceived stress, more 
negative illness perceptions and lower family resilience. Differential impact of illness severity 
on family resilience suggests the presence of seizures was a significant risk factor that exerts 
stress on families. In turn, this had a negative impact on young people’s self-esteem. 
Contrary to expectations, young people’s coping levels were not found to be a significant 
mediator. These findings also underscore the importance of considering individual and family 
factors when examining the impact of epilepsy on young people’s psychosocial outcomes and 
developing appropriate interventions.  
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Table 1. Characteristics of young people who participated in the survey (n=152). 
 n (%) 
Demographics   
Age, mean ± SD 15.0 ± 1.13 
Gender 
Male 
Female 
 
79 
73 
 
(52.0) 
(48.0) 
Ethnicity 
Chinese 
Malay 
Indian  
Others (Arab, Burmese) 
 
95 
37 
18 
2 
 
(62.5) 
(24.3) 
(11.8) 
(1.3) 
Household income (n=146) 
No working person 
Less than 1,999 SGD 
2,000 – 4,999 SGD 
5,000 – 9,999 SGD 
10,000 SGD and above 
 
2 
16 
60 
33 
35 
 
(1.4) 
(11.0) 
(41.1) 
(22.6) 
(24.0) 
Medical information   
Age at which young person was diagnosed with epilepsy, mean ± SD 8.79 ± 3.94 
Number of years with epilepsy, mean ± SD 6.21 ± 3.68 
AED 
Not on medication 
Single AED 
Multiple AED 
 
18 
86 
48 
 
(11.8) 
(56.6) 
(31.6) 
Seizures 
No seizures 
At least once a month 
Every three months 
Single seizure episode within the past 3 months 
 
95 
35 
14 
8 
 
(62.5) 
(23.0) 
(9.2) 
(5.3) 
Illness severity (n=152) 
No seizures, AED not required 
Seizures controlled with AED 
Seizures despite AED 
 
18 
77 
57 
 
(11.8) 
(50.7) 
(37.5) 
1Percentages for ‘Ethnicity’ and ‘Household income’ do not add up to 100% due to rounding errors. 
N – population sample; n – study sample; SD – Standard deviation; NA – Not available; AED – Anti-epileptic 
drugs;  
GCE ‘O’, ‘N’ and ‘A’ levels refers to Singapore-Cambridge General Certificate of Education Ordinary, Normal and 
Advance level, respectively; ITE – Institute of Technical Education; SGD – Singapore Dollars. 
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Table 2. Descriptive statistics for young people’s self-esteem, perceived stress, illness 
perceptions, coping and family resilience. 
 
Total 
(n=152)  
Low: 
No seizures, AED 
not required 
(n=18)  
Moderate: 
Seizures 
controlled with 
AED (n=77)  
High: 
Seizures despite 
AED (n=57) 
 M (SD)  M  (SD)  M (SD)  M (SD) 
RSS  28.78  (6.04)  33.56  (4.74)  29.95  (5.92)  25.70  (5.01) 
PSS  38.30  (8.12)  31.83  (8.82)  37.24  (7.52)  41.79  (7.06) 
IPQ 46.91  (14.29)  34.05  (11.25)  45.21  (14.39)  53.57  (11.09) 
ACOPE 113.24  (18.76)  112.76  (12.82)  113.62  (19.14)  112.87  (20.06) 
FRAS  155.48  (24.83)  164.94 (26.57)  158.63  (25.11)  147.43 (21.84) 
*p<0.05; **p<0.01; NS–Not significant; M–Mean; SD–Standard deviation 
RSS–Rosenberg Self-esteem Scale; PSS–Perceived Stress Scale; IPQ–Brief Illness Perception Questionnaire; 
ACOPE–Adolescent Coping Orientation for Problem Experiences; FRAS–Family Resilience Assessment Scale. 
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Table 3. Path coefficients for multiple mediation model: Relative direct and indirect effects of illness severity on self-esteem through perceived stress, illness 
perceptions and family resilience.  
 
 Path coefficients (SE)  Indirect effects (SE) 
 Self-esteem (Y)  Perceived stress (M1)  Illness perception (M2)  Family resilience (M3)  ab  95% BC CI 
D1: Low vs. Moderate (ref)                     
Illness severity (X) c’ -0.04 (0.92)   a1 -5.38 (1.98) **  a2 -11.33 (3.44) **  a3 5.47 (6.40)       
PSS b1 -0.26 (0.05) **                  
IPQ b2 -0.16 (0.03) **                  
FRAS b3 0.05 (0.01) **                  
Relative total indirect effect                 3.46 (1.18) * 1.13, 5.71 
Specific: X→PSS→Y                 1.42 (0.67) * 0.33, 3.02 
Specific: X→IPQ→Y                 1.76 (0.69) * 0.64, 3.37 
Specific: X→FRAS→Y                 0.28 (0.40)  -0.36, 1.30 
D2: Moderate (ref) vs. High                     
Illness  severity (X) c’ -1.13 (0.65)   a1 3.86 (1.40) **  a2 7.93 (2.43) **  a3 -10.79 (4.52) *      
PSS b1 -0.26 (0.05) **                  
IPQ b2 -0.16 (0.03) **                  
FRAS b3 0.05 (0.01) **                  
Relative total indirect effect                 -2.80 (0.77) * -4.35, -1.30 
Specific: X→PSS→Y                 -1.02 (0.41) * -1.95, -0.33 
Specific: X→IPQ→Y                 -1.23 (0.49) * -2.49, -0.48 
Specific: X→FRAS→Y                 -0.55 (0.35) * -1.49, -0.08 
*p<0.05; ** p<0.01; BC CI–Bias corrected confidence intervals; SE–Standard error;  n=139; 10,000 bootstrap samples 
X–Independent variable (Illness severity); Y–Dependent variable (Self-esteem); M–Mediators (Perceived stress, illness perception and family resilience) 
Ref: Reference category–Seizures controlled with AED (Moderate) 
D1 contrast: Covariates (D2, Gender, Household income); D2 contrast: Covariates (D1, Gender, Household income) 
PSS–Perceived Stress Scale; IPQ–Brief Illness Perception Questionnaire; FRAS–Family Resilience Assessment Scale 
